Polarity and lipid raft association of the components of the ciliary neurotrophic factor receptor complex in Madin-Darby canine kidney cells.
Ciliary neurotrophic factor (CNTF) signals via a tripartite receptor complex consisting of the glycosyl-phosphatidylinositol (GPI)-anchored CNTF receptor (CNTF-R), the leukaemia inhibitory factor receptor (LIF-R) and the interleukin-6 (IL-6) signal transducer gp130. We have recently reported that gp130 is endogenously expressed in the polarised epithelial model cell line Madin-Darby canine kidney (MDCK) and we have demonstrated a preferential basolateral localisation of this protein. In the present study we show that MDCK cells also express the LIF-R and respond to stimulation with human LIF by activation of tyrosine phosphorylation of signal transducer and activator of transcription-3 (STAT3), both however in an unpolarised fashion. This suggests that MDCK cells may be target cells for LIF. We have furthermore stably expressed the human CNTF-R in MDCK cells and by two different assays we found an apical localisation. Consistent with these findings, stimulation of CNTF-R-positive cells resulted only in an activation of STAT3 when CNTF was added apically. These data demonstrate that each subunit of the CNTF receptor complex has a distinct distribution in polarised cells which may reflect the different roles the respective cytokines play in vivo. Since it is currently believed that lipid rafts are involved in signal transduction as well as protein sorting we studied the association of the three receptor complex components with membrane rafts using different protocols. Whereas the CNTF-R cofractionated quantitatively with lipid rafts independently of the method used, gp130 and the LIF-R were found to associate with lipid rafts only partially when detergents were used for isolation. These findings could indicate that either the three receptor complex subunits are localised to the same kind of raft but with different affinities to the liquid-ordered environment, or that they are localised to different types of rafts. CNTF-, LIF-, and IL-6-dependent STAT3 activation was sensitive to the cholesterol-depleting drug methyl-beta-cyclodextrin (MCD) suggesting that the integrity of lipid rafts is important for IL-6-type cytokine-induced STAT activation.